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ytilauq dooG   evitategev hguorht deniatbo eb nac dees tnalp esor
 morf sgnildees esuaceb dekcal sah dohtem siht tub ,sgnittuc gnisu yb noitagaporp
 larutan eht fo enO .stoor fo egatnecrep hgih a ecudorp syawla ton od sgnittuc
iresrun ni desu eb nac taht srotaluger htworg  ,eciuj noino si sgnittuc gnisu se
 lodnI ot ralimis elor a evah hcihw srotaluger htworg niatnoc noino esuaceb
 tnereffid fo tceffe eht wonk ot era hcraeser siht fo esoprup ehT .)AAI( dicA citecA
nittuc esor fo htworg eht drawot tcartxe noino fo noitartnecnoc  ot dna stoor sg
 fo htworg tseb eht ecudorp eb nac taht noino fo noitartnecnoc tcartxe eht wonk
 toor ,toohs tsrif fo emit eht erew devresbo sretemarap ehT .stoor sgnittuc esor
ehT .sgnittuc evil fo egatnecrep eht dna sevael fo latot eht ,htgnel fael ,htgnel  
ngised latnemirepxe  DRC( ngiseD modnaR etelpmoC saw  eerht htiw srotcaf owt )
 ,%06 ,%03 ,%0( noitartnecnoc tcartxe noino saw rotcaf niam ehT .noititeper
 02 ,setunim 01 ,etunim 0( lavretni emit gnikaos saw rotcaf dnoces eht dna )%09
t fo tluser ehT .)setunim  eb nac %09 tcartxe noino evag taht swohs hcraeser sih
 tcartxe noino fo lavretni emit gnikaos ehT .)mc 8,11( toor fo htgnel eht desaercni
 dna ,htgnel fael ,sevael latot fo retemarap ot tluser tseb eht evag setunim 02 ni
 .htgnel toor  
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.I  NAULUHADNEP  
 
.I  gnakaleB rataL  
 itanimid kaynab gnilap gnay agnub utas halas nakapurem rawaM
 gnay aynamora atres hadni nad kitnac gnay aynnalipmanep anerak takaraysam
 ikulujid aggnihes ,sahk nad murah rewolf fo neeuq  iagabes lanekid rawaM .
 naulrepek iagabreb kutnu naktaafnamid tapad gnay saih namanat  iagabes itrepes
id saih namanat  ,mufrap ,gnotop agnub ,rubat agnub nakidajid ,top id ,namat
tabo nad kitemsok - ( natabo idairpuS  kkd . .)8002 ,  
  kitsitats atad nakrasadreB nad  keriD  arutlukitroh laredneJ tarot 7102 , 
 id rawam iskudorp R  545.1 uai iakgnat  nanurunep imalagnem ini rawam iskudorP .
 nuhat irad – aynmulebes nuhat   uaiR id rawam iskudorp 4102 nuhat adap anamid
102 nuhat ,iakgnat 977.03 iapacnem 5 nat 689.3 utiay iakg   6102 nuhat adap nad
.iakgnat 818.2 kaynabes   rawam gnotop agnub padahret kitsemod rasap nahutubeK
51 nahubmutrep ujal nagned takgninem suret - nuhat rep %52 .  
  gnotop agnub naatnimreP  rawam nas nemusnok areles ihuragnepid tag  ,
b aynsatilauk gnay agnub itrepes  ,sahk nad murah gnay amora ikilimem ,kia
 hadni gnay agnub kapolek ikilimem nad amal nahat gnay aynagnub  aynagrah atres
 uakgnajret gnay ( kkd hailraD . .)0102 ,  kkd firA turuneM ,.  )6102( , p  gnaule
 aisenodnI id gnotop agnub nupuam saih namanat sinsibirga ahasu nagnabmegnep
 takgnit nahubmutrep nakarikrepid gnatadnem asam iD .rabel akubret hisam
 aynnuhat paites % 01 takgninem naka aisenodnI id gnotop agnub naatnimrep
s notop agnub sinej utas hala  .rawam halada saul araces nakgnabmekid halet gnay g
 ,ini satidomok irad sinsibirga nakgnabmegnem malad raseb gnaulepreb aisenodnI
nimrep ihunemem kutnu kiab P .iregen raul nupuam malad naat  ainud rawam rasa
ep namanat ,top saih namanat ,gnotop agnub itupilem ( namat saihgn  epacsdnal
tnalp ( rawam ria ,) retaw esor  sisabreb kitemsok kudorp nad ,labreh ,mufrap ,)
 nad rubat agnub iagabes nakanugid tapad rawam uti nialeS .rawam amora
.tabo namanat  
 aynada anerak tabmal gnologret aisenodnI id rawam agnub nagnabmegneP
ek m namanaT .hineb naadagnep malad aladn  nagned kaynabrepid tapad rawa
se  kaynabrepmem aynmumu inateP .nagnubmaynep nad ,isaluko ,kokgnac ,ket
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 nagned nakaynabrep ,numaN .nagnubmaynep nagned rawam namanat
 gnaresret gnay kaynab hawab gnatab halasam ipadahgnem nagnubmaynep
 gnay tikaynep kkd anilraM( suriv helo  nakbabesid .  .)9002 ,  
s nagned halada rawam nakaynabrep malad nial fitanretla utas halaS et  .ke
 .nakukalid hadum fitaler gnay namanat nakaynabrep arac nakapurem kucup ketS
 ihunemem malad tapec arac utas halas nakapurem ini arac nagned natibibmeP
 nakulrepid iskudorp sesorp malad numaN .raseb alaks namanat nahab nahutubek
p taz aguj nad manat aidem  hubmut rutagne  )TPZ( repmem kutnu tapet gnay  helo
I( kiab gnay tibib satilauk mam  kkd .  .)5102 , kkd inairpA ,.  5102( )  , nakataynem  
 nad pudih naupmamek padahret atayn huragnep irebmem kucup lasa kets awhab
 rogiv adap lakgnap nad hagnet naigab kets nakgnidnabid iggnit gnilap rakareb
se  .ket  
Se  .kutnebret areges kadit raka alibapa nalagagek imalagnem naka ket
utrep gnasgnarem kutnu ahasU nem tapad raka nahubm  nakanugg TPZ  L(  adni kd ,.k  
3102  .) ,aynrebmus nakrasadreB  Z TP   nupuam imala araces kiab helorepid tapad
.sitetnis  utas halaS  TPZ   gnawab ibmu kartske halada nakanugid tapad gnay imala
 harem itiabruN(  kkd .  .)7102 ,  
 gnudnagnem harem gnawaB nomrohotif ,nomrohotif nad irista kaynim  
em gnawab gnudnakid gnay kkd riahk( nilerebig nad niskua halada har .  .)3102 ,  
s nagned fitategev araces nakaynabrep adaP e  TPZ nairebmep ,ket
ret ucamem nad gnasgnarem kutnu nakduskamid s raka nakutnebmep aynidaj e  .ket
S  .)9002 ,neazugA( kaynab hibel nad kiab hibel naka kets narakarep aggnihe
natab naupmamek ihuragnepmem niskua nagnudnaK  isartnesnoK .rakareb kutnu g
TPZ   nautnenep aggnihes ,amas kadit namanat paites adap nakhutubid gnay niskua
t gnay halmuj malad isartnesnok  kutnu nakulrepid tagnas namanat adap tape
( mumitpo gnay lisah nakirebmem inairpA  kkd . )5102 , .  
eP nakaynabr  idnabid naluggnuek iaynupmem fitategev araces  nagned gn
.fitareneg arac  C  naka kudni nohop adap ada gnay retkarak hurules fitategev ara
 naksirawid  fitategev nakaynabrep kinket nagned uti nialeS .aynnanurutek adapek




.kkd riahK naitilenep turuneM , )3102(  ,  awhab naklupmisid tapad
ep eb harem gnawab kartske nairebm ragnepr  italem namanat kets lisah padahret hu
it utiay itamaid gnay retemarap aumes adap hitup n j ,sanut igg u  tareb ,nuad halm
.raka gnirek tareb nad raka hasab tareb ,sanut gnirek tareb ,sanut hasab  
aitilenep nakrasadreB .kkd nidumilA n , )7102( , nakkujnunem   awhab
 huragnepreb isartnesnok iagabreb nagned harem gnawab kartske nairebmep
s raka halmuj nad kets pudih esatnesrep padahret e  kadit ipatet ,rawam ket
 nakapurem %07 harem gnawab isartnesnoK .nuad halmuj padahret huragnepreb
s kutnu lamitpo gnay isartnesnok  id naiaru adap kalot kititreB .retemarap aume
utrep naktakgninem ayapu malad nad sata m  nahub naitilenep nakukalid halet  
” isamitpO   namadnereP  utkaW d  gnawaB kartskE  isartnesnoK aparebeB na
 hareM t S nalisahrebeK padahre e namanaT ket  ( rawaM  asoR  .pS ) 
 
.2.1    naujuT naitileneP  
: tukireb iagabes halada ini naitilenep malad naujuT  
.1  neM naktapad  isartnesnok   gnay harem gnawab kartske kiabret   kutnu
 naktakgninem s nalisahrebek e namanat ket  rawam  
.2  neM naktapad   huragnep  namadnerep utkaw  kiabret gnay  padahret
alisahrebek n se rawam namanat ket . 
.3   iskaretni tahileM  aratna isartnesnok   harem gnawab kartske  amal nad
 namadnerep utkaw  gnay kutnu tapet  s nalisahrebek naktakgninem e  ket
rawam namanat  
 
.3.1    taafnaM naitileneP  
: tukireb iagabes halada ini naitilenep taafnaM  
.1   isamrofni helorepmeM  kartske namadnerep utkaw isamitpo gnatnet
s nalisahrebek padahret harem gnawab e .rawam  namanat ket  
.2  iskaretni iuhategnem tapaD   kartske isartnesnok nagned namadnerep utkaw






.4.1   sisetopiH naitileneP  
.1  y harem gnawab kartske isartnesnok nairebmeP a  nakirebmem adebreb gn
s nalisahrebek padahret huragnep e rawam namanat ket . 
.2   huragnepreb tapad adebreb gnay harem gnawab kartske namadnerep amaL
s lisah nad nahubmutrep padahret e rawam namanat ket  
.3  apadreT  kartske namadnerep utkaw amal nad isartnesnok aratna iskaretni t




.II  AKATSUP NAUAJNIT  
 
.1.2   rawaM namanaT mumU nauajniT  
lasareb rawaM .iramegid tagnas gnay agnub nakapurem rawaM   aisA irad
adnaleB hatniremeP .imub natales nahaleb ek aggnih rabesret nad hagneT  
521 iaynupmem rawaM .aporE auneb irad aisenodnI ek rawam nakgnatadnem  
,seiseps  eiseps 81 ,aisA irad lasareb seiseps 59  irad aynasis nad akiremA irad s
akirfA nad aporE  ( .)6102 ,luliaN nad haiD  
 isakifisalK  turunem rawam agnub )0002( saneppaB   halada  : mungeR ; 
eatnalP isiviD , ; atypohtamrepS isividbuS , ; eamrepsoiggnA  , ssalc ; eanodelytociD  ,
odrO ; selasoR ilimaF , ; eaecasoR , suneG ; asoR  :seisepS ,  asoR pS  .  namanaT
 gnajnap rumu iaynupmem gnay namanat gnologret nad kames kutnebreb rawam
 naklisahgnem ,kaynab gnabacreb ,uyakreb gnatab rutkuts ikilimeM .nanuhat uata
suret araces agnub  .surenem  aT G adap tahilid tapad rawam naman .1.1 rabma  
 
 
rawaM namanaT .1.1 rabmaG  
 
 iric nagned saih namanat nakapurem rawam agnuB -  iagabes kifiseps iric
2 + iapacnem iggnit nagned ,kames( sutibah namanat kusamret :tukireb   ,)m
 ,irudreb nad uyakreb gnatab  ,piriynem nagnalutrep nagned kumejam nuadreb
 kutneb ,gnaggnut rakareb ,gnecnol kutnebreb kapolek nagned kumejam aynagnub
 ini agnuB .gnojnol kutnebreb aynhaub nakgnades ,talkoc anrawreb talub aynijib
)6102 ,luliaN nad haiD ( taisahk kaynab ikilimem . 
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 t nuaD  7 ,5 ,3 irad iridret gnay kumejam nuad nakapurem rawam namana
 aynmumu adap nuad ipatet piriynem aynnuad gnaluT .ayniakgnatrep ialeh
 iapmas amatrep ukub naigab adaP .isairapreb tubesret nuad kutneB .igiregreb
akgnades ,adum nuad ialeh 3 iaynupmem naka audek  01 ek iapmas 4 ek irad n
 nuaD .adum nuad ialeh 7 iapmas 5 iaynupmem –  naka uti rihkaret gnay nuad
 ukub adap agnub pucnuk aynhubmut lususid naka areges ,aynnagnabmekrep tapec
 21 ek gnay – 02  ( 0102 ,irosnA ). 
  5 irad iridret agnub atokhaM .ialeh 5 irad iridret rawam agnub kapoleK
 iakgnat utas malaD .01 halmujreb iras gnaneB .aynnatapilek uata ialeh  agnub
 1 hubmut naka gnotop – k 6 ibid kadit ipatet ,agnub pucnu a  hubmut aumes nakr
emaidreb gnay agnub helorepid raga  .kiab gnay edarg iayupmem nad raseb ret
 )mc 57 ratikes( gnatab rasad itakednem gnotopid naka aynasaib agnub iakgnaT
rasap taras ihunemem tapad raga  )0991 ,haipmaN nad onrakuS( . 
  akubret namanat nakapurem rawam namanaT ,)nus lluf(   nakhutubmem
hac satisnetni  haraead kutnu maj 21 naraniynep amal nagned ,cf 000.3 iapmas aya
 aradu nababmelek kiab ,babmel naadaek padahret narelot ini namanaT .siport
 06 ratikes rawam nahubmutrep kutnu kiab gnay aradu nababmeleK .hanat nupuam
– ep nakulremem rawam gnotop agnuB .% 57  hubmut )1( utiay ,hubmut nataraysr
b m 002.1>( iggnit naratad id kia  gnudnagnem kaynab nad rubmeg hanat )2( ,)lpd
5,5 aratna hanat Hp )3( ,sumuh -  )4( ,8,6 isagiri   ,hunep irahatam ayahac )5( ,kiab
uret ayahac submet gnay nagnuan nakulremem )6( nad  misum amat  .najuh
namanat nupikseM   numan ,aynnahubmutrep kutnu nagnuan nakulremem rawam
 apnat rawam gnotop agnub mananem gnay inatep kaynab nagnapal id naataynek
.)8002 ,.kkd idairpuS ( nagnuan  
 
.2.2   M agnuB sateiraV rawa  
.1.2.2  dirbyH aeT rawaM  
 sinej rawaM dirbyh aet   sateirav nagned nakgnidnabid relupop tagnas
y rawam a  anraw iaynupmem anerak nakbabesid ini aynnarelupopeK .aynnial gn
 ilimaf irad rawam helo ikilimid gnaraj gnay gninuk anraw kusamret kiranem gnay
 nagned laggnut agnubreb ,tauk nad gnajnap ayniakgnaT .nial  gnay retemaid
 agnubreb ,ignaw amorareb sateirav aparebeb ,nuggna aynkutneb ,isairavreb
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 ini sateirav agnub nakaynabeK .nuhat gnajnapes agnubreb ripmah nad kaynab
.)0991 ,haipmaN nad onrakuS( amal nahat  
 utiay hubmut tarayS a  malad ihuragnepmem kadit nign  agnub nahubmutrep
0051 halada kiab gnay rawam agnub nahubmutrep igab najuh haruC .rawam -  0003
5 irahatam ranis nakulremeM .nuhat/mm -  ranis pukuc haread iD .irah rep maj 6
 raniS .hokok gnatabreb atres agnubreb tapec hibel nad nijar naka rawam ,irahatam
ahatam  nakbabeynem gnay ,eros irahatam ranis adap irad kiab hibel igap ir
 saul tagnas isatpada ayad iaynupmem rawam namanaT .namanat nagniregnep
bus/nignid milkireb haread id manatid tapad ,hubmut nagnukgnil padahret -  siport
adu uhuS .siport/sanap haread id nupuam 81 kujes ar -  62 o 07 nababmelek nad C -  08
% ( .)4102 ,hazifaH  
 
.2.2.2  adnubirolF rawaM  
  tauk gnay ahtnylop rawam nagnalisrep irad lisah halada ini sinej rawaM
 ikilimem adnubirolF .sugab nalipmanepreb dirbyh aeT nagned hokok nad
pucnuk , utiay aynaudek tafis naudaprep   nahat ,gnades aynagnub ,kaget aynagnub
 lebod agnub epitreb ,nuggna aynkutneB .uyal nad kotnor hadum kadit ,amal
 gadak nakhab haub 06 latep nagned –  ,isairavreb aynagnub anraW .hibel gadak
harem ,egnaro ,tokorpa ,gninuk iapmas merk ,hitup arawreb gnay irad  
.)1991 ,radnanumsiR( adum gnuyabmel ,harem ,knip ,nagninukek  
 rawam  agnuB  ini  iggnitek  nagned  iapmas  hubmut  tapad m  009  na  .lpd
iD    agnub  hubmut  narasiK  .licek  idajnem  pucnuk  ini  naiggnitek  hawab
 rawam  007  halada ini sinej - m  0021   uhus  nakhutubmem  rawam  agnuB  .lpd
51  rasikreb - atar  aradu  nababmelek  nagned ,C  003 - 05  atar -   namanaT  .%06
  irhatam  naraniynep  ayahac nakhutubmem rawam   ,irah  gnajnapes  hunep
anerak  b naka gnudnilret ayntapmet ali  trep  nad  nawadnec  gnaresret   aynnahubmu
etreb hanat halada rawam namanat kutnu iauses gnay hanaT  .kiab  gnaruk  rutsk
kiab gnay esaniard nad ,  Hp masa ulalret kadit nad kinagro nahab pukuc ,rubmeg






.3.2.2  arolfidnarG rawaM  
 am irad nagnalisrep lisah nakapurem ini sinej rawaM  adnubirolf raw
 ,hitup irad isairavreb gnay agnub ikilimem  arolfidnarg rawaM .dirbyh aet nagned
o ,knip ,gninuk egnar  ,utiay naluggnek ikilimem ini rawaM .paleg harem iapmas ,
 gnajnap gnay iakgnat malad kudud nad raseb ,kitnac ,amal nahat aynagnub
d onrakuS( .)0991 ,haipmuN na  
riC - rawam agnub mumu iric  ini sinej :tukireb iagabes utiay ,  s  iggnit ,kame
etem 2 hibel gnaruk iapacnem  r b  gnata  t ,irudreb,uyakreb ,talub ,kage   uajih anraw
 ,naubaek d   nua m 5 gnajnap  ,gnilesreb hubmut  ,gnojnol kutnebreb  ,kumeja -  01
5,1 rabel ,mc -  uajih anraw,piriynem nagnalutrep ,mc 5,2 ,naubaek  b    agnu
m   ,sirdniles  iakgnat ,gnatab  uata  gnabac  gnuju  id  hubmut  ,talub  ,kumeja
 iras  gnaneb  ,gnecnol  kutnebreb  kapolek    hibel  gnaruk  gnajnapes iakgnatreb
 gnaruk gnajnap nagned talub kitup  kutneb  ,gninuk  iras  alapek  anraw  ,mc  7,0
,murah uabreb ,sulah atokham ,mc 5,0 hibel   b   iji b  rakA ,talkoc anrawreb ,talu
t gnaggnu  .)1991 ,radnanumsiR(  
 
.4.2.2   tajnaP rawaM  
 halada ini tajnap rawam irad helorepid asib gnay nagnutnuek utas halaS
 gnajna iputunem hubmut tapad aynnaanugabresek aparebeB .aynnaanugabresek – 
 luggnat uata ,gnidnid nakumrep adap payarem ,ragap tajnamem ,gnajna –  luggnat
iagabes isgnufreb tapad aggnihes   aguj ada nagnutnuek nialeS .isore nahanep
 ini rawam kopmolek nakaynabek ,utiay tajnap sinej rawam irad nahamelek
2 ratikes uggnunem surah aggnihes agnubreb tabmal aguj nad ,nabmal hubmut -  3
 nuhat ( 0102 ,irosnA .)  
 
.5.2.2  P rawaM ahtnaylo  
 .kaynab agnubreb itrareb gnay inanuy asahab irad lasareb ahtnaylop ataK
 aguj ipatet aut gnabac adap lucnum aynah kadit gnay kaynab agnubreb ini rawaM
 gnabac irad –   gnabac kutnebmem nijar ini rawaM .adum hisam gnay gnabac
ret idajret aynnaagnubmep aggnihes  tagnas aynagnuB .nuhat gnajnapes surenem su
 aynkarames habmanem ,nagnaur anodamirp idajnem kutnu kococ aggnihes murah
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 gnay nauggnag alages padahret nahat ipatet ,tabmal hubmut ini rawaM .naganaur
.)1991 ,radnanumsiR( lucnum  
ahtnayloP  awam  sinej  nakapurem reb  tagnas  gnay  namat  r   akena
 licek  aynagnub  ,magar p taked id nad mc 5 ratikes hagnet sirag nagned  kucu
 kaynab tapadret ayngnabac gnisam  gnay  gnitnar -   mutnukes  ikilimem  gnisam
agnub . ahtnayloP   at nakapurem 05( kednep  kames naman -  ,)mc 06 ikilimem   iric
suret agnub naklisahgnem - urenem  nagned lobmoregreb aynagnub ,s  ,licek naruku
nub nuad ,mc 5 ± agnub retemaid  agnub anraw nad 5 natapilek ag  ,harem aynasaib
s ,ubmaj harem ,hitup ,gninuk  .egnaro nad nomla  ikilimem rawam nupikseM
 kaynab tagnas  gnay sinej adebreb -  numan ,adeb  nakidajid tapad gnay tikides aynah
 .top namanat ahtnayloP   nakapurem ini huajes   kutnu  kiab  gnilap  gnay  kopmolek
nat  nakidajid  naruku  nakrasadreb  top  nama  nalipmat nad kutneb ,namanat
aynagnub  N nad haiD( .)6102 ,lulia  
 
.3.2   akaynabreP  namanaT n  
  .fitategev nupuam fitareneg araces kaynabrepid tapad rawam namanaT
 ,namanat naailumep nataigek kutnu nakkutnurepid hibel fitareneg nakaynabreP
 aparebeb adA .fitategev arac nakanugid kaynab hibel iskudorp kutnu nakgnades
ugid gnay fitategev arac : utiay nakan  
.1.3.2   naketeyneP  
 malad hawab gnatab helorepmem kutnu nakukalid aynasaib naketeyneP
 ravitluk kutnu ipatet ,nagnubmaynep uata isaluko naujut –  tapad utnetret ravitluk
 kadit gnay gnatab uata gnabac adap libmaid ketS .nakaynabrep kutnu nakanugid
alret b kets gnajnaP .adum ul .ukub agit uata ,aud ,utas asi   isalumits kutnU
 AAN ,AAI itrepes hubmut rutagnep taz nakanugid ,tapec hibel raka nahubmutrep
 ABI uata ( niddumilA  .kkd 7102 , .)  
 
.2.3.2   isalukO  
 mumu gnay rawam namanat nakaynabrep arac nakapurem isalukO
 anerak nalisahrebek naknikgnumem hibel ini araC .inatep helo nakanugid
 nagned nakiauseynem kutnu hubmut hadus gnay hawab gnatab nakanuggnem
it gnay nalisahrebek takgnit helorepmem kutnU .nagnukgnil  nakhutubid iggn
01  
 
 sanut  nalepmenep 03 nakajregnem upmam lanoisidart inatep araP .nalipmartek
 kutnu gnatab tiluk nataregnep nakukalem utkaw adaP .maj paites kutnu
 itahreb surah sanut nakusamem –  ,aynkiabeS .tikaynep anekret kadit raga itah
loid tubesret akul  aud haleteS .nirkpirolk habmatid adimorb litem nagned ise
 naka agnub pucnuk naidumek uggnim napaled ,hubmut naka sanut uggnim
 .)1991 ,radnanumsiR( utnebret  
 
.3.3.2  ubmayneP n  nag  
 nakukalid gnaraj hadus rawam namanat kutnu nagnubmaynep kinkeT
sitkarp gnaruk anerak   .naketeynep nad isaluko nagned nakagnidnabid
 itah tutnutid nagnubmaynep arac nagned nakaynabreP –  nalepmnenep malad itah
 tulabmeP .anegnem tapet surah anerak aynsata gnatab nad hawab gnatab muibmak
dnatreP .tikaynep wabmem kadit nad lirets surah nagnubmas  idajret naka awhab a
 aynada kapmat halada rages tahilret naka sata gnatab nagnubmaynep
 kajes uggnim agit haletes tahilret naka ini naadaek aynasaiB .nahubmutrep
82  ratikes aynkiabes nagnukgnil uhuS .nagnubmaynep nakukalid  0C  utkawes nad
–  natubakgnep nakirebid utkaw .)0991 ,haipmaN nad onrakuS(  
 
.4.2  hubmuT rutagneP taZ  
TPZ  inagro awaynes halada hubmut nomroh uata  isartnesnok malad gnay k
hadner   haburem fitatilauk araces uata ,tabmahgnem ,gnorodnem upmam
agnabmekrep nad nahubmutrep namanat n . f araceS tpZ sigoloisi   malad isgnufreb
rep ucamem tapad gnay les isaisnerefid nad nagnabmekrep nagro nahubmut -  nagro
A( namanat dr  halada niskuA amatu isgnuF .)7002 ,itrainuM nad nai
 isaisnerefid ,nahubmutrep ,gnatab gnajnap nahabmatrep ihuragnepmem  nad
 nad emsiportotof ;lakipa isnanimod ;haub nagnabmekrep ;raka nagnabacrep
.)2102 ,.kkd onraK( msiportoeg  
S  )8002( ataru eb niskua nomroH  sesorp malad narepr namep  ,les nagnaj
 kitit adap tapadret t  adap utiay nahubmut kucup hubmu  gnuju  gnuju nad raka
t gnatab  naayadidubmep nataigek malaD .nahubmu at  nakanugid aynasaib naman




TPZ   itrepes niskua nagnolog  ,AAI ,AAN 4,2 nad ,ABI -  malad isgnufreb D
naket naktakgninem  ,kitomso na  ,les satilibaemrep  nanaket ignarugnem  adap
 naktakgninem ,les gnidnid em nad satisitsalp  atres ,les gnidnid nakgnabmegn
 sisetnis naktakgninem  niskua uti gnipmas iD .nietorp umitsnem narepreb  ril
 narasebmep nad nagnajnamep  nakgnades ,les ninikotis nagnolog TPZ   itrepes
uata PAB ,nitenik   nahalebmep malad isgnufreb AB agnubuh malaD .les  aynn
 ,les satilibaemrep nagned fid naktakgninem niskua  .les malad ek ria aynkusam isu
ned niskua isanibmoK  rilumitsnem naka ninikotis nag  nad les nahalebmep
em em refid nasatnil ihuragn W( isaisne .)4102 ,yteotsadi  
)1002( initnayduM turuneM  enillerebiG  (  nad )AG dicA citecA enelathpaN  
kapurem )AAN( y namanat tpZ na gna  am  nad naagnubmep tapecrepmem upm
 rasebrepmem agnub naruku    ,namanat aparebeb  upmam  aynutas halas
 tapecrepmem  ,naagnubmep retemaid rasebrepmem   labet nad  naruku atres agnub
.rawam alipap  
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.1.3  utkaW nad tapmeT  
ini naitileneP   halet  nakanaskalid id   nahal P  nainatreP satlukaF naabocre
.H .lJ ,uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad   .R
 ,napmaT natamaceK ,uraB gnapmiS naharuleK 81 MK 511 .oN satnarbeoS
urabnakeP   60 laggnat adap rebmeseD   8102 –  60  9102 iraurbeF  .  
 
.2.3  talA nad nahaB  
harem gnawab :halada nakanugid gnay nahaB  v amiB sateira  , namanat  
rawam   sateirav C ailofitne , p lo ibag 1 naruku 5  x mc 02  mc .  nakanugid gnay talA
nep malad ; nial aratna ini naitile  kgnac uasip ,ratsim ,lu arps ,  ,rebme ,robmeg ,rey
ruku saleg ebes hanat kayagnem kutnu mc 5,0 narukureb tawak nakaya ,  mul
lop malad ek nakkusamid iba .g  
 
.3.3  naitileneP edoteM  
P  naitilene  ini  )LAR( pakgnel kacA nagnacnaR nakanuggnem  lairotkaf
nay 3 nagned rotkaf 2 irad iridret g  nagnalu  naukalrep utiay amatrep rotkaF .
 harem gnawab kartske  isartnesnok 4 irad iridret gnay  :utiay naukalrep farat  
( %0 = 0B naukalrep apnat ) 
em gnawab kartske = 1B 03 har  %  
6 harem gnawab kartske = 2B   %0  
9 harem gnawab kartske = 3B   %0  
halada audek rotkaF  amal   harem gnawab kartske namadnerep utkaw
s padahret e ket  3 irad iridret gnay rawam agnub  naukalrep farat  : 
ep apnat = OD namadner  
01 namadnerep = 1D  tinem  







naukalrep isanibmoK .1.3 lebaT  
naukalreP  0D  1D  2D  
0B  0D0B  B0D1 B0D2 
1B  0D1B  B1D1 B1D2 
2B  0D2B  B2D1 B2D2 
3B  0D3B  B3D1 B3D2 
 
 iraD d .1.3 lebaT  isanibmok tahilid tapa  naukalrep  isanibmok 21 tapadret
 gnaluid naukalrep paites nad  nautas 63 tapadret aggnihes nagnalu ilak 3 kaynabes
 halmuj aggnihes ,namanat 1 tapadret naabocrep nautas paites anamid ,naabocrep
.namanat 63 utiay namanat nahurulesek  
 
.4.3   naitileneP naanaskaleP  
.1.4.3  hareM gnawaB kartskE nataubmeP  
( harem gnawaB  mucinolacsa muillA  satidomok utas halas nakapurem )L
 ubmub narupmac iagabes aisunam ismusnokid kaynab gnay arutlukitroh namanat
 aguj harem gnawab ,kasam ubmub narupmac iagabes nialeS .ebac haletes kasam
rem gnawab kartske itrepes nahalo kutneb malad laujid  ,irista kaynim ,kubub ,ha
 .)3102 ,nafrI( tabo nahab iagabes nakhab gnerog gnawab  
 tubesret harem gnawab ibmU .gk 1 kaynabes harem gnawab ibmu nakpaiS
 gnay harem gnawab ibmU .rednelb nakanuggnem nagned naksulahid naidumek
d gnirasid naidumek rednelbid halet  kutnu gniraynep niak nakanuggnem nagne
 natural nakapurem naklisahid gnay nariaC .aynsapma nagned nariac nakhasimem
% 001 pagggnaid gnay naaides  )1102 ,atiwsuM(  gnawab nasarep isartnesnoK .
( aynnial harem 3  nad %06 ,%0 9  nakrecnegnem arac nagned helorepid )%0  nariac
 iagabes nakgnades ,sedauqa nagned nasarep lisah  nakanugid aynah lortnok
sedauqa .  namadnerep nakukalid naidumeK  nakrasadreb kets nahab  gnay utkaw
itiletid naka .  
 
.2.4.3  ketS nahaB naideyneP   
Se awam namanat kucup kets halada nakanugid gnay ket r  rumu nagned ,
.manat haletes nuhat 1 namanat   irad iridret kets paiteS tapme   saur  rasikreb(  + -  51
 )mc nuad gnasap utas ikilimem nad . tapadid kets nahaB  agnub inatep irad   id
R gnabuK .aya  
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.3.4.3  nahaL napaisreP  
 naatarep nad nahisrebmep apureb naitilenep kutnu nahal napaisreP  laera
 ,rakuleb kames irad gebilop natapmenep kutnu nakanugid naka gnay nahal ratikes
hapmas -  uggnim aud nakukalid nahal napaisreP .uyak nakudnug nad hapmas
 pata nataubmep ayntujnales pahat ,nahal napaisrep haleteS .manat mulebes
 gnay nagnayab hamur/kitsalp  irahatam ayahac iradnihgnem kutnu isgnufreb
 nagnuaN .ketsid halet gnay namanat kasurem tapad gnay najuh nad gnusgnal
.narapsnart kitsalp irad taubid  
 
.4.4.3  gebiloP id manaT aideM naisigneP nad napaisreP    
 nakusamid ayntujnales nakpaisid halet gnay namanat aideM aladek  m
ayntujnaleS .mc 02 x mc 51 naruku gebilop  p let gnay gebilo  isiid iaseles ha
nagned   nususid naidumek nakpaisid halet gnay nahalek nakhadnipid hanat aidem
.nakpatetid gnay nagnalu nad naukalrep nagned  
 
.5.4.3  lebaL nairebmeP  
 gebilop adap lebal nairebmeP  namananep mulebes irah utas nakukalid
 naka gnay naukalrep nakadebmem kutnu naujutreb lebal nairebmeP .rawam agnub
sam adap nakirebid gni - .rawam agnub namanat gnisam   nairebmeP p naukalre  
nem 02 nad tinem 01 ,amales madnerid ,%09 ,%06 ,%03 harem gnawab kartske  ,ti
lebes nakukalid lop id rawam namanat mananep mu iba .g  
 
 namananeP .6.4.3  
 nagned gnabul taubid  nakpaisid halet gnay mamanat aidem adaP
maladek 5 na   1 malaD .hanat nagned pututid naidumek nakusamid kets nad mc
s 1 isireb  gebilop e 63 nakulrepid aggnihes ket  se rawam namanat kucup ket . 
 
.5.3  naitileneP natamagneP  
:utiay itamaid naka gnay retemarap aparebeb adA  
.1.5.3   utkaW M  lucnu T sanu  P amatre   
 halet sanut taas adap nakukalid sanut aynlucnum utkaw natamagneP
.rakem halet gnay sanut halada itamaid gnay sanuT .lucnum  
51  
 
.2.5.3   gnajnaP A  rak  
eP gnutihid raka gnajnap natamagn  8 ,)naitilenep rihkaid( TSM     
 nagned raka gnuju iapmas raka lakgnap irad ialumid raka gnajnap narukugnep
ep nakanuggnem n .siragg  
 
.3.5.3  nuaD gnajnaP   
ihgneP  nagnut nuad gnajnap    nakukalid 8  ,)naitilenep rihkaid( TSM
.siraggnep nakanuggnem nagned nakukalid nuad gnajnap narukugnep  
 
.4.5.3  D halmuJ  nua  
nuad halmuj nagnutihgneP   nakukalid  namanat rumu adap 8  rihkaid( TSM
)naitilenep . 
 
.5.5.3   esatnesreP S  ket H pudi  
eP   irad ialum nakukalid natamagn 8  gnay natamagnep irad ,TSM
.pudih gnay namanat halmuj apareb tahilid nakukalid  
 
 
𝑠𝑢𝑚𝑢𝑅 ∶  
𝑎𝑙𝑚𝑢𝐽 � 𝑘𝑒𝑡𝑒𝑆   𝑝𝑢𝑑𝑖𝐻
𝑎𝑙𝑚𝑢𝐽 � 𝑢𝑟𝑢𝑙𝑒𝑆 � 𝑘𝑒𝑡𝑒𝑆
 𝑋 %001  
 
.6.3  ataD sisilanA  
 tapadret alibapa ,AVONA nagned kitsitats araces sisilanaid ataD
 )TRMD( nacnuD tujnal iju nagned naktujnalid ,naukalrep ratna atayn naadebrep
.%5 farat adap   )6002( ayajatremuS nad kijttaM turunem lairotkaF LAR ledoM
 :raenil ledom nakrasadreb magar kidis nakanuggnem sisilanaid  
 = кjiY µ α +  + і )βα( + β  + јі ∈ кјі  
:nagnareteK  
Y ek naukalrep adap natamagnep ialiN = kji - ek nagnalu nad i -j 
µ ataR = - )aynhuggnuses naem( atar  
ek naukalrep huragneP =   iα -i 
 ek naukalrep huragneP =     iβ -j 
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∈ ek naukalrep talag huragneP = kji - ek nad i - ek naabocrep nautas adap j -k 













gnutiH F  lebaT F  
50,0  10,0  
B b-1 KKJ  KTK  GTK/KTK  - - 
D d-1 NKJ  NTK  GTK/NTK  - - 
 B I x  b( - d()1 - )1  B(KJ )I  B(TK )I  (TK B GTK/)I  - - 
talaG  b( r()i - )1  GKJ  GTK  - - - 
latoT  db r -1 TKJ  - - - - 
:nagnareteK  





)TKJ( latoT tardauK halmuJ    = ∑ 𝑘𝑗𝑖𝑌 2– KF  
)KKJ(  D rotkaF tardauK halmuJ  =∑ 𝑖𝑦 …
2
𝑟𝑝
 – KF  
I  rotkaF tardauK halmuJ   =  )NKJ(  ∑ 𝑌.𝑗.
2
𝑟𝑚
 – KF  
 =})ID( KJ{ I nad D rotkaF iskaretnI tardauK halmuJ  ∑ 𝑌.𝑗.
2
𝑟𝑚
–    KF -  KKJ – NKJ  
 TKJ =       )GKJ(  talaG tardauK halmuJ –  NKKJ –  NKJ – KKJ  
 )tseT egnaR elpitluM nacnuD( TRMD ijU nagned naktujnalid atayn adeb akiJ
 halada nacnuD karaJ ijU ledoM .%5 farat :tukireb iagabes  
 )talaG BD ,ρ( αR = α DJU  × � nagnalU/GTK  
:nagnareteK  
Α  atayn iju faraT =  
ρ  naukalrep aynkaynaB =  
     R  nacnuD karaJ ijU lebaT irad ialiN =  








PUTUNEP .V  
 .1.5   nalupmiseK  
nakrasadreB  lisah  halet gnay naitilenep  akam ,nakanaskalid  tapad  libmaid  
nalupmisek  iagabes  :tukireb  
.1  nairebmeP   isartnesnok  lisah nakirebmem %09 harem gnawab kartske
awam namanat kets adap raka gnajnap naktakgninem kutnu kiabret r. 
.2   amaL  utkaw namadnerep  harem gnawab kartske malad tinem 02  
huragnep nakirebmem  tagnas   padahret atayn  ,nuad gnajnap ,nuad halmuj
.rawam namanat ketes lisah adap raka gnajnap nad  
.3   nad isartnesnok aratna iskaretnI tapadreT amal   utkaw  kartske namadnerep
nawab harem g   padahret  retemarap kutnu rawam namanat kets nalisahrebek
 nagned %03 harem gnawab kartske isartnesnok adap utiay ,nuad halmuj
.tinem 02 namadnerep utkaw amal  
 
.2.5   naraS  
naknarasid nakukalid hadus gnay naitilenep lisah iraD  nakanuggnem  
awab kartske harem gn  nagned  %09 isartnesnok   02 namadnerep utkaw amal nad












AKATSUP RATFAD  
 
smayS .M ,nidumilA d hai  na  .7102 .ilmaR  gnawaB kartskE nairebmeP isakilpA
( hareM apec muillA  t ).L  hawaB gnataB ketS rakA nahubmutreP padahre
( rawaM asoR   .citllaM sateiraV ).pS ecneicsorgA  lanruoJ  491 : )1 ( 7 , – 
202 . 
rasaD .5102 .Z  .nidibA  –  .hubmuT rutagneP taZ gnatneT nauhategneP rasaD
lah 78 .gnudnaB .gnudnaB asakgnA tibreneP  
 .itrainuM nad nairdA p  ipaS enirU nataafnameP  .7002   gnataB  keteS  ada
(  ragaP  karaJ  namanaT sacrucahportaJ  L  igolonkeT nad tniaS  lanruJ  .).
IRNU 1 : )2( 6 . - 8 
imA ociN .S  nad iraS .P .S ,.iseD .,P .W  oton  nahubmutreP nalisahrebeK .8102 .
( udaM ubmaJ ketS mueauqe muigyzyS  rutagneP taZ nairebmeP  nagned )
 hareM gnawaB imalA hubmuT  rutagneP taZ nad iwaimiK hubmuT
( apec muillA    .)L kitoiB lanruJ 54 : )1( 6 , - 25  
milA  hareM  gnawaB  kartskE  isartnesnoK huragneP .6102 .ilmaR nad M .idu
( apec  muillA    hawaB gnataB  ketS  rakA  nahubmutreP padahret ).L
( rawaM asoR    .).pS ecneicsorgA  fo  lanruoJ   07 : )2( 6  , – .77  
.M nad P ,inairpA  .R   utuM natakgnineP  .5102 .otnatrahuS   nugnabroT tibiB
( gnerps suciniobma suhtnartcelP  nad ketS lasA  nahilimeP nagned )
 .niskuA nairebmeP ,aisenodnIarutlukitroH lanruJ   901 :)2( 6 - .511  
 
 .,A .inailirpA .N.A  yzoZ   nad sineJ aparebeB nairebmeP .5102 .nemriwuS nad
kudnigneM kutnu niskuA isartnesnoK  ruyaB kucuP ketS adap narakareP is
( mucinavaj mumrepsoretP   namanaT nakaynabreP ayapU malad ).hgnuJ
 .isategeveR saladnA satisrevinU igoloiB lanruJ 871 : )3( 4 . - 781  
 
 ilaB ,nagnuyaM id gnotoP rawaM naahasugneP  .6102 .iweD ,S nad W.S ,firA
p esor tuC noitcudor   ta .ilaB ,nagnuyaM id  arutlukitrohorgA niteluB  )3( 4 ,
253 : - .253  
 
 tibreneP .TP .saiH namanaT nad gnotoP agnuB ayadiduB .0102 .M .N .irosnA
.laH .444 .rogoB .sserP BPI  
 
,neazugA  ( adaL ketS tibiB nahubmutreP nopseR  .9002 .H .L mursin repiP  )
rebmeP padahreT  .AMC sineJ iagabreB nad apaleK riA nai  lanruJ
sibonorgA  63 :)1( 1 , – .74  
 
paB  .)tenretnI( .0002 .rawaM .sanep  morf elbaliavA .www  .ketniraw  .ketsir  .og  
rawam/nainatrep/di aggnat seskaiD  .fdp . M 92 l 8102 ie . 
 





 hisainruK .D ,hailraD itayadnaH nad  . 0102  .  kutnu iskeleS nad nagnalisreP
 .hareM anrawreB gnotoP rawaM uraB luggnU sateiraV naktapadneM
 ,arutlukitroH lanruJ 301 :02 - .011  
.haiD  .H nad .S   .6102 .luliaN ( hareM rawaM kapoleK kartskE sativitkefE  asoR
d enecsama  rumaJ padahret ) a adidnaC snacibl .  lanruJ llehsoiB  603 )10( 5 . – 
213 . 
  .4102 .S ,anaiD ( ruggnA keteS nahubmutreP nopseR L arefiniv sitiV  padahret ).
reM gnawaB kartskE nairebmeP ( ha L apec muillA  .).   lanruJ liforolK   : 2  ,xI
 05 – .35  
( rawaM ketS nahubmutreP .4102 .N hazifaH anecsamad asoR   utkaW adap  ).lliM
 .ipaS enirU naturaL malad namadnereP ha’aariZ lanruJ  . 921 : )3( 93 - 531  
ad rednukeS ,remirP rakA nahubmutreP .0102 .Y .tayadiH  gnataB ketS reisreT n
( nairuS tibiB sisnenis anooT   itkuM annaW .)maoR  hcraeseR yrtseroF
lanruoJ  1 : )2( 01 , - 8 
nad S.M mamI   .5102 .itaY ,N  kucuP ketS nopseR j ailemaC  acinopa  padahret
 .kinagrO hubmuT rutagneP taZ nairebmeP  vidoiB ysaM saN meS sorP
nodnI 5 ,  1121 : – .5121  
.M ,nafrI   .3102 ( hareM gnawaB nopseR a muillA  mucinolacs t )L  taZ padahre
eP d hubmuT rutagn .araH rusnU na  igolonketorgA lanruJ  .  53 :)2( 3 – 04 . 
rtskE isartnesnoK huragneP .3102 .inadmaH .R  .Z nad lazieM ,H .riahK  ka
apaleK riA nad hareM gnawaB  t  italeM namanaT ketS nahubmutreP padahre
( hituP s munimsaJ  cabma   .).L  ,muirgA  031 : )2( 81 – 831 . 
 .2102 .onratuS nad hamusuK .A .Y .S ,onraK itategeV nakaynabreP  ketS araC f
c muidomseD  muereni   nad r sucsibiH aso  d .L sisneniS ebmeP nagne  taZ nair
uT rutagneP d imalA hubm sitetniS niskuA na  . lanruoJ erutlucirgA laminA  ,
( 1 .loV 1  755 : ) – .565  
iL nad ,anaisuL .R ,adn   .3102 .anilrakuM  hiriS gnataB ketS nahubmutreP nopseR
( hareM  mutacorc repiP  .ipaS nirU malad madnerid haleteS .)vap nad ziur
noibotorP lanruJ 751 :3 ,  – 61 0. 
nad N ,anilraM  .9002 .siuE itayahoR   rutluK nagned rawaM nakaynabreP kinkeT
 .nagniraJ  ,nainatreP kinkeT niteluB  56 : 2 – 76 . 
 nad iduhsaM ahargunidA ,H.A  .3102 .  ialuP kucuP ketS hubmuT naupmameK
( gnidaG  siralohcs ainotslA P aparebeB irad ).rB .R ).L(  nad ketS nahaB isiso
 .ketS nagnotomeP ledoM aecallaW nanatuheK naitileneP lanruJ  36 :4 , – 
96 . 
 .S .Y ,.M .inarifraM  nairebmeP huragneP .4102 .irasantaR .E nad uyahaR
 nad  hareM gnawaB ibmU tartliF isartnesnoK iagabreB enotooR -F  padahret




  ,.E  ,irasayaM  .L B uyahaR .Y nad anamarpidu  nairebmeP  huragneP  .2102  .
enotooR  nad  isartnesnoK  iagabreB  nagned  hareM  gnawaB  tartliF -   F
(  ijiB ubmaJ namanaT gnataB ketS nahubmutreP padahret muidisP   
avajaug    .ayabaruS  iregeN  satisrevinU .)L oiB aretneL lanruJ  99 : )2( 1 ,
–  .301  
A( hareM gnawaB isartnesnoK huragneP .1102 .atiwsuM  apec muil  padahret ).L
A( urahaG keteS nahubmutreP  sicneccalam airaliuq  51 :31 ,)neko – 02  .  
ilrakuM S .E nad adniL .R ,an itawaksi   karaJ  gnataB ketS  nahubmutreP .3102  .
( ragaP sacruc  aportaJ     harem  gnawab  naturaL namadnereP  nagned  ).L
(  apec  muillA  ( ABI nad )L b lodnI dicA cirytu   .) noibotorP lanruJ  : )3( 2  ,
761 - .071  
initnayduM  .1002 .H . ubmuT rutagneP taZ nairebmeP h  padahret AAN nad AG
  naagnubmeP ( rawaM adap adirbyh asoR  ).troH  . tramS oiB lanruJ  .  : )1( 3
 92 – .43  
nad avesoY .S ,itiabruN  nagiraT .L .P .  hareM gnawaB kartskE nairebmeP  .7102
 hubmuT rutagneP taZ iagabeS p imalA ( adaL keteS nahubmutreP ada  repiP
 murgin L  .). atrepaF moJ  1 :)1( 4 , – 11 . 
 ,.N  ,hisgniN ohorguN .A   maliN  ketS  nahubmutreP  .0102 .irasatinairT  nad
( nilbac nometsogoP  P )htneB   hubmuT  aideM  isisopmoK iagabreB ada
 .apaleK  riA  habmiL  namariyneP sisoD  nad   satisrevinU lanruJ
amagaydiW gnalaM  .  23 : )1( 4 ,akirgA  . - .14  
 .I .M nad itaY ,inealruN .ayruS  kucuP  ketS  nopseR .5102   acinopaj  ailemaC
t kinagrO hubmuT rutagneP  taZ  nairebmeP  padahre  SAN MES SORP .
NODNI VIDOIB YSAM  751 : )5 ( 1 . – 061  
R .4102 .itayraH nad gnitniG .J ,.H.R.L ,natiajnaP  iagabreB nahubmutreP nopse
 ketS gnataB retemaiD narukU livneguB  ( s aellivniaguoB silibatcep   ).dliW
 .hubmuT rutagneP taZ nairebmeP padahret igolonketorgA enilnO lanruJ  2 .
 4831 : )4( – .0931  
2  .D ,nimsuR p  3AG  nairebmeP  huragneP .110 oK  iagabreB  ada rtnesn   nad  isa
t isibibnI  amaL   gnecowuP hineB  satilibaiV  natakgnineP  padahre
( najtaurp  allenipmiP    .).kloM irttiL lanruJ  8 .)3( 71  . - 51  
 rabeneP .TP .gnotoP agnuB sineJ akenA nad ayadiduB .1991 .radnanumsiR
.lah 361 .atrakaJ  .irahaS gnunuG ayadawS  
ortsaS  .0002 .A ,idapus nainatreP gnadiB sitkarP naabocreP nagnacnaR  .
.lah 45 ,atrakaygoY .suisinaK  
yrhuZ .E ,.P.A  ,rageriS    urahaG  tibiB  nahubmutreP .5102 .onreopmaS  nad
( sicneccalam airaliuqA    rutagneP  taZ nairebmeP  nagneD  .)NEKO




.idairpuS  .H ,  .8002 .nawdiR .H nad adnilamruN ahasU isneisifE takgniT  T  ina
 .aisenodnI id sinsibirgA nagnabmegneP malad rawaM gnotoP agnuB  lanruJ
arutlukitroH  . 81  )3(  : 063  - .273  
.rawaM .0991 .haipaN nad onrakuS   . atrakaJ .ayadawS rabeneP TP  .lah 121  
 
 enotooR hubmuT rutagneP taz naanuggneP .8002 .I .K .ataruS –  pmutS adap F
( anadnec  mubla mulatnaS  .)nniL .namanaT natuH naitileneP lanruJ   : )1( 5
 732 – .842  
 
M hotisa  .6102 .  padahret hareM gnawaB kartskE isartnesnoK huragneP
N hauB gnataB ketS nahubmutreP ( hareM aga c suerecolyH  sisneciratso
(  .)esoR & nottirB ).beW gnupmaL satisrevinU ispirkS  1 .gnupmaL . – .14  
 
( rawaM iristA kayniM tabmaH ayaD .4102 .idniW anecsamad asoR   )lliM
 iretkaB nahubmutreP padahret serua succocolyhpatS  .  satisrevinU ispirkS
niddunasaH . .laH 04 ,rasakaM  
 
.yteotsaidiW  .D  .4102  t ninikotiS nad niskuA huragneP   nahubmutreP padahre
( arakoM kerggnA telnalP  fo htworG eht no ninikotyC dna nixuA fo tceffE







rawam namanaT ispirkseD .1 naripmaL  
 namanat lasA     I : adnaleB irad iskudortn  
namanat kutneB    S : rednili  
gnatab anraW     K : nauajihe  
 gnatab tiluk rutskeT    H : irudreb sula  
 nagnabacreP     J : sata ek gnoro  
nuad kutneB   B :  nuad ipet ,rulet talu gnuju nad igiregreb  
 R gnicnu  
nuad anraW      D : talkoc adum nuad nad uajih aut nua  
talikgnem  
nuad naakumreP    B : nad sulah sata naigab ,gnabmolegre  
.rasak hawab naigab  
agnub epit/kutneB     G : adna  
agnub anraW      M : aut hare  
agnub retemaiD     mc 9,4 :  
ajnaP agnub iakgnat gn    mc 0,6 + :  
agnub latep halmuJ     72 : – ialeh 04  
iskudorP       3 : – agnub 7 nalub/namanat/  
laggnut kudni nohop satitnedI   b/rwM/TIP : - 10/mitaJ/itwP  
agnub narageseK amaL     7 : – irah 8  
nagnareteK      B : ed gnirek nahal haread id isatpadare nagn  
sata id m 007 > tapmet naiggnitek  
 51 uhus nad tual naakumrep – .C052  
 itileneP/lusugneP    kitiT/IHTILAB nad rumiT awaJ PTPB :  
,hailraD ,itrainuY ,itaibruP  
 
 
 : rebmuS nainatreP iretneM nasutupeK taruS  




unem gnapaL id naabocreP nagaB .2 naripmaL  kacA nagnacnaR tur
LAR( pakgneL  
U3 
0D1B  












U  1  
0D2B  

































         2D3B  
2U  
        1D0B  
3U  
            1D0B  
3U  
         B 0D2  
1U  
        1D1B  
2U  
            0D0B  
1U  
         1D2B  
1U  
        0D0B  
2U  
            0D2B  
1U  
         0D1B  
3U  
        2D0B  
1U  





B0  =  nairebmep apnaT harem gnawab kartske )lortnok(  
B1  =  nairebmeP %03 harem gnawab kartske  
B2  =  nairebmeP %06 harem gnawab kartske  
B3  =  nairebmeP %09 harem gnawab kartske  
D0  = namadnerep apnaT  
D1 tineM 01 namadnereP =  
D2 tineM 02 namadnereP =  
























naitilenep isatnemukoD .3 naripmaL  
     
 harem gnawab nagnabmineP  B nakhisrebid hadus gnay gnawa  
  
hanat nahisrebmep sesorP  raka gnajnap narukugneP   
  




naripmaL  4  magaR kidiS  sisilanA .  
.1   ucnuM sanuT l  







   0D        0B  3,2  4,2  7,1  4,6  333331,2  49,31  111117,0  
1B  7,2  1,2  5,1  3,6  1,2  59,31  7,0  
2B  4,2  2,2  1,2  7,6  333332,2  10,51  444447,0  
3B  2,2  4,2  2,2  8,6  766662,2  44,51  655557,0  
   1D            
0B  3,2  2,2  ,2 3 8,6  766662,2  24,51  655557,0  
1B  3,2  2,2  4,2  9,6  3,2  98,51  766667,0  
2B  2 7,1  8,1  5,5  333338,1  31,01  111116,0  
3B  5,1  9,1  8,1  2,5  333337,1  1,9  877775,0  
   2D            
0B  5,2  5,2  7,1  7,6  333332,2  93,51  444447,0  
1B  6,1  1,2  5,1  2,5  333337,1  22,9  877775,0  
2B  1,2  1,2  3,2  5,6  766661,2  11,41  222227,0  
3B  7,1  5,1  6,1  8,4  6,1  7,7  333335,0  
ATOT
L 6,52  3,52  9,22  8,37        
 





0B  4,6  8,6  7,6  9,91  333336,6  111112,2  
1B  3,6  9,6  2,5  4,81  333331,6  444440,2  
2B  7,6  5,5  5,6  7,81  332,6 333  877770,2  
3B  8,6  2,5  8,4  8,61  6,5  766668,1  
LATOT 1 2,62  4,42  2,32  8,37  
  NATAR D 55,6  1,6  8,5  
   NATAR U 333381,2  333330,2  333339,1  
   KF  Y( = 2 )nx d(r / )  =   =  
TKJ    =  2
 
˗  = KF 3,551 ˗ 92,151  = 10,4  
DKJ   = 2/   r.d   = KF ˗ 3338,151 - 92,151  = 33345,0  
 KKJ  = 2/   r.n   = KF ˗  = 76,151 – 92,151  = 83,0  
)NxD(KJ   = 2 .d(/  r)n DKJ˗KF ˗ -  =   NKJ   = 83,351 – 92,151 - 
3345,0 3˗ 83,0   = 766661,1  




)bd( sabeB tajareD  
.1   d( = D bd
 
3 = 1 ˗ 4 = )1 ˗  
.2   n( = N bd  = )1 ˗ 3  = 1 ˗ 2 
.3  N x D bd   d( = ( )1 ˗ 4( =  )1 ˗ n( )1 ˗ 3  = )1 ˗ 6 
.4   = talaG bd  42  
hagneT tardauK  
.5   bd / DKJ = DTK  = D   = 81,0  
.6   = K bd / KKJ =KTK   = 91,0  
.7   = N x D bd / N x D KJ = N x D TK   = 544491,0  
.8   = G bd / GKJ = talaG TK   = 80,0  
 
 F  gnutih  
.9  F  gnutih   = GTK / DTK = D   = 52,2  
.01  F  gnutih  KTK = K   = GTK /   = 573,2  
.11  F  gnutih  K x D TK = K x D   = GTK /   
          LEBAT F  
KS  BD  KJ  TK  TIH F  %5  %1  
B 3 45,0  81,0  52,2 nt  10,3  27,4  
D 2 83,0  91,0  573,2 nt  4,3  16,5  
B  X D 6 766661,1  544491,0  655034,2 nt  15,2  76,3  
TALAG  42  29,1  80,0        
LATOT  53  766600,4          
( mumu naataR x)   =    =   = 50,2  










.1   nuaD halmuJ  
  1 2 3 LATOT  NAATAR  TARDAUK  U/NAATAR  
  
0D  
     0B  6,3  8,3  1,4  5,11  33338,3  12,44  87772,1  
1B  ,4 6 8,4  4,7  8,61  6,5  69,89  76668,1  
2B  6,4  8,3  5 4,31  76664,4  6,06  98884,1  




    
0B  4,5  7 6,5  81  6 25,901  2 
1B  6 5 4,6  4,71  8,5  69,101  33339,1  
2B  7,6  5 7 7,81  33332,6  98,811  87770,2  




    
0B  8,3  8,4  5,5  1,41  7,4  37,76  76665,1  
1B  5,8  9,11  9,11  3,23  7667,01  74,553  98885,3  
2B  8,4  7,7  2,7  7,91  76665,6  71,431  98881,2  
3B  7 9,8  1,01  62  76666,8  22,032  98888,2  
LATOT  8,76  5,67  6,97  9,322  
    
 





0B  5,11  81  1,41  6,34  3335,41  44448,4  
1B  8,61  4,71  3,23  5,66  7661,22  98883,7  
2B  4,31  7,81  7,91  8,15  7662,71  65557,5  
3B  9,31  1,22  62  26  7666,02  98888,6  
1 LATOT  6,55  2,67  1,29  9,322  
   NATAR
D 9,31  50,91  520,32  
    NATAR
U 33336,4  53,6  576,7  
    
KF  Y( = 2 )nx d(r / )  =   =  
TKJ    =  2
 
˗  = KF 55,6551 ˗ 435,2931  = 4610,461  
DKJ   = 2/   r.d   = KF ˗ 828,7241 - 435,2931  = 71492,53  
 KKJ  = 2/   r.n   = KF ˗  = 153,8441 – 435,2931  = 22718,55  
)NxD(KJ   = 2 .d(/  r)n DKJ˗KF ˗ -  =   NKJ   = 734,9151 – 435,2931 - 




GKJ   TKJ =
 
 =  )NxD(KJ ˗ KKJ ˗ DKJ ˗ 4610,461 ˗ 71492,53 ˗ 22718,55   ˗
76197,53  = 33311,73  
)bd( sabeB tajareD  
.1   d( = D bd  4 = )1 ˗ ˗ 3 = 1  
.2   n( = N bd  = )1 ˗ 3  = 1 ˗ 2 
.3  N x D bd   d( = ( )1 ˗ 4( =  )1 ˗ n( )1 ˗ 3  = )1 ˗ 6 
.4   = talaG bd  42  
hagneT tardauK  
.1   = D bd / DKJ = DTK   = 27467,11  
.2   = K bd / KKJ =KTK   = 16809,72  
.3   = N x D bd / N x D KJ = N x D TK   = 569,5 872  
.4   = G bd / GKJ = talaG TK   = 983645,1  
 F  gnutih  
.1  F  gnutih   = GTK / DTK = D   = 968706,7  
.2  F  gnutih  KTK = K   = GTK /   = 6740,81  
.3  F  gnutih  K x D TK = K x D   = GTK /   
kidis lebaT  nuad halmuj magar  
           F LEBAT  
KS  BD  KJ  TK  TIH F  %5  %1  
B 3 71492,53  27467,11  968706,7 **  10,3  27,4  
D 2 22718,55  16809,72  6740,81 **  4,3  16,5  
B  X D 6 76197,53  872569,5  455758,3 **  15,2  76,3  
TALAG  42  33311,73  983645,1        
LATOT  53  4610,461          
 
( mumu naataR x)   =    =   = 444912,6  
KK      = % 001 x    =  % 001 x 87368,42  
 rof tseT egnaR elpitluM s'nacnuD  nuad gnajnap  




modeerF fo seergeD rorrE  42  
erauqS naeM rorrE   983645,1  
snaeM fo rebmuN  2 3 4 5 6 7  
egnaR lacitirC  2 690,  102,2  962,2  253,2    613,2     083,2  
 8 9 01         11   21  
 914,2     204,2   434,2  644,2  554,2        
eM era rettel emas eht htiw sna  .tnereffid yltnacifingis  
gnipuorG nacnuD  naeM  N retnI  
  A  767,01  3 2D1B  
 B 766,8  3 2D3B  
 CB  763,7  3 1D3B  
 DCB  765,6  3 2B 2D  
 EDC  332,6  3 1D2B  
 EDC  0006  3 1D0B  
 EDC  0085  3 1D1B  
 EDC  006,5  3 0D1B  
    ED     007,4        3      0B 2D  
    ED     3       336,4      0D3B    
   ED      3      764,4      2B 0D  
    E    3       338,3      0B 0D  
 
.2   nuaD gnajnaP  
  1 2 3 LATOT  NAATAR  TARDAUK  AATAR U/N  
  0D  
     0B  3,3  4,2  3,2  8 766666,2  49,12  988888,0  
1B  3,1  3,3  6,3  2,8  333337,2  45,52  111119,0  
2B  9,2  1,2  6,3  6,8  766668,2  87,52  655559,0  
3B  9,1  4,3  7,1  7 333333,2  60,81  877777,0  
  1D  
 
    
0B  7,3  4,3  8,2  9,9  3,3  90,33  1,1  
1B  4,3  3,3  8,3  5,01  5,3  98,63  766661,1  
2B  2,1  4,2  1,3  7,6  333332,2  18,61  444447,0  
3B  4,4  5,3  3,3  2,11  333337,3  5,24  444442,1  
  2D  
 
    




1B  8,3  2,4  4 21  4 80,84  333333,1  
2B  8,2  4 2,4  11  766666,3  84,14  222222,1  
3B  6,3  1,4  2,4  9,11  766669,3  14,74  222223,1  
LATOT  5,63  3,93  1,04  9,511  
     0D  1D  2D  LATOT  DNAATAR  UNAATAR  
0B  8 9,9  9,01  8,82  6,9  2,3  
1B  2,8  5,01  21  7,03  3332,01  11114,3  
2B  6,8  7,6  11  3,62  76667,8  22229,2  
3B  7 2,11  9,11  1,03  3330,01  44443,3  
 LATOT  8,13  3,83  8,54  9,511  
  DNATAR  59,7  575,9  54,11  
   UNATAR  56,2  76191,3  76618,3  
    
KF  Y( = 2 )nx d(r / )  =   =  
TKJ    =  2
 
˗  = KF 17,793 ˗ 6331,373  = 93675,42  
DKJ   = 2/   r.d   = KF ˗ 3304,473 = - 6331,373  = 62,1 2279  
 KKJ  = 2/   r.n   = KF ˗  = 2413,183 – 6331,373  = 655081,8  
)NxD(KJ   = 2 .d(/  r)n DKJ˗KF ˗ -  =   NKJ   = 70,683 – 6331,373 - 
227962,1 ˗ 655081,8   = 111684,3  
GKJ   TKJ =  =  )NxD(KJ ˗ KKJ ˗ DKJ ˗ 93675,42 ˗ 227962,1  ˗ 5081,8 65   ˗
111684,3  = 46,11  
 
)bd( sabeB tajareD  
.5   d( = D bd 3 = 1 ˗ 4 = )1 ˗  
.6   n( = N bd  = )1 ˗ 3  = 1 ˗ 2 
.7  N x D bd   d( = ( )1 ˗ 4( =  )1 ˗ n( )1 ˗ 3  = )1 ˗ 6 
.8   = talaG bd  42  
hagneT tardauK  
.5   = D bd / DKJ = DTK   = 142324,0  
.6   = K bd / KKJ =KTK   = 0,4 87209  
.7   = N x D bd / N x D KJ = N x D TK   =  910185,0  
.8   = G bd / GKJ = talaG TK   = 584,0  
 
 F  gnutih  




.4  F  gnutih  KTK = K   = GTK /   = 365334,8  
.5  F  gnutih  K x D TK = K x D  GTK /   =   
nuad gnajnap magar kidis lebaT  
      
  
LEBAT F  
KS  BD  KJ  TK  TIH F  %5  %1  
B 3 227962,1  142324,0  166278,0 nt  10,3  27,4  
D 2 655081,8  872090,4  365334,8 * 4,3  16,5  
B  X D 6 111684,3  910185,0  679791,1 nt  15,2  76,3  
TALAG  42  46,11  584,0  
   LATOT  53  93675,42  
     
( mumu naataR x)   =    =   = 444912,3  
KK      = % 001 x    =  % 001 x 17460,51  
 rof tseT egnaR elpitluM s'nacnuD  nuad gnajnap  
ahplA  50.0  
modeerF fo seergeD rorrE  42  
erauqS naeM rorrE   983645,1  
snaeM fo rebmuN  2 3 4 5 6 7  
egnaR lacitirC  690,2  102,2  962,2  613,2  083,2    253,2  
 8 9 01         11   21  
 204,2   914,2  434,2  644,2       554,2  
.tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
gnipuorG nacnuD  naeM  N retnI  
  A  767,01  3 2D1B  
 B 6,8 76  3 2D3B  
 BC 763,7  3 1D3B  
 B DC  765,6  3 2D2B  
 EDC  332,6  3 1D2B  
EDC  000,6  3 1D0B  
 EDC  008,5  3 1D1B  
 EDC  006,5  3 0D1B  




    ED     3        336,4        0D3B  
  ED      3       764,4      0D2B  
E    338,3         3     0D0B  
 .4  jnaP rakA gna   
 1 2 3 LATOT  NAATAR  TARDAUK  U/NAATAR  
  0D       0B  2,2  8,1  2,2  2,6  76660,2  29,21  98886,0  
1B  1 5,2  7,2  2,6  76660,2  45,41  98886,0  
2B  6,2  6,2  1,3  3,8  76667,2  31,32  22229,0  
3B  5,3  4,2  9,2  8,8  33339,2  24,62  87779,0  
  1D       0B  8,2  1,3  4,2  3,8  2 76667,  12,32  22229,0  
1B  8,2  8,2  4,3  9 3 42,72  1 
2B  6,1  3,2  3 9,6  3,2  58,61  76667,0  
3B  2,3  3,3  7,3  2,01  4,3  28,43  33331,1  
  2D       0B  3,3  3 8,2  1,9  33330,3  37,72  11110,1  
1B  7,1  2,3  3,3  2,8  33337,2  20,42  11119,0  
2B  7,2  5,3  4,3  6,9  2,3  1,13  76660,1  
B3 8,3  7,3  8,3  3,11  76667,3  75,24  65552,1  
LATOT  2,13  2,43  7,63  1,201  
    
  0D  1D  2D  LATOT  NAATAR D NAATAR U 
0B  2,6  3,8  1,9  6,32  76668,7  22226,2  
1B  2,6  9 2,8  4,32  8,7  6,2  
2B  3,8  9,6  6,9  8,42  76662,8  65557,2  
3B  8,8  2,01  3,11  3,03  1,01  76663,3  
LATOT 1 5,92  4,43  2,83  1,201  
  NATAR
D 573,7  6,8  55,9  
   NATAR
U 33854,2  76668,2  33381,3  
   KF  Y( = 2 )nx d(r / )  =   =  
TKJ    =  2
 
˗  = KF 55,403 ˗ 765,982  = 1389,41  
DKJ   = 2/   r.d   = KF ˗ 270,392 - 82 765,9  = 82505,3  




)NxD(KJ   = 2 .d(/  r)n
 
DKJ˗KF ˗ -  =   NKJ   = 712,892 – 765,982 - 
82505,3 ˗ 56071,3   = 98379,1  
GKJ   TKJ =  =  )NxD(KJ ˗ KKJ ˗ DKJ ˗ 1389,41 ˗ 82505,3  ˗ 71,3 650   ˗




)bd( sabeB tajareD  
.9   d( = D bd 3 = 1 ˗ 4 = )1 ˗  
.01   n( = N bd  = )1 ˗ 3  = 1 ˗ 2 
.11  N x D bd   d( = ( )1 ˗ 4( =  )1 ˗ n( )1 ˗ 3  = )1 ˗ 6 
.21   = talaG bd  42  
hagneT tardauK  
.9   = D bd / DKJ = DTK   = 724861,1  
.01   = K bd / KKJ =KTK  = 82585,1  
.11   = N x D bd / N x D KJ = N x D TK   = 289823,0  
.21   = G bd / GKJ = talaG TK   = 988362,0  
 
 F  gnutih  
.6  F  gnutih   = GTK / DTK = D   = 427724,4  
.7  F  gnutih  KTK = K   = GTK /   = 83700,6  
.8  F  gnutih  K x D TK = K x D  /  = GTK  
kidiS lebaT  rakA gnajnaP magaR  
          LEBAT F  
KS  BD  KJ  TK  TIH F  %5  %1  
B 3 82505,3  724861,1  **427724,4  10,3  27,4  
D 2 65071,3  82585,1  **83700,6  4,3  16,5  
B  X D 6 98379,1  289823,0  866642,1 nt  15,2  76,3  
TALAG  42  33333,6  988362,0    
  LATOT  53  1389,41          
( mumu naataR x)   =    =   = 111638,2  




 rof tseT egnaR elpitluM s'nacnuD  nuad gnajnap  
ahplA  50.0  
modeerF fo seergeD rorrE  42  
erauqS naeM rorrE   983645,1  
snaeM fo rebmuN  2 3 4 5 6 7  
egnaR lacitirC  768,0  019,0  839,0  859,0  489,0    379,0  
 8 9 01         11   21  
 399,0   000,1  600,1  110,1       510,1  
.tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
gnipuorG nacnuD  naeM  N retnI  
  A  0007,3  3 2D3B  
 A 0004,3  3 1D3B  
 BA  0002,3  3 2D2B  
 CBA  3330,3  3 2D0B  
 CBA  0000,3  3 1D1B  
 CBA  3339,2  3 0D3B  
 CBA  7667,2  3 1D0B  
 CBA  7667,2  3 0D2B  
    CBA           3337,2 3      2D1B  
    CB     3       0003,2        1D2B  
 C     3      7660,2      0D0B  
C           7660,2 3     0D1B  
 
 
 
